BACKGROUND: Among reproductive-aged women, exposure to interpersonal trauma is associated with genitourinary symptoms. Little is known about the relationship between these exposures and the genitourinary health of older women, who tend to experience different and more prevalent genitourinary symptoms because of menopause and aging. OBJECTIVES: In this study, we examined relationships between common types of interpersonal trauma and aging-related genitourinary dysfunction among older women. STUDY DESIGN: We analyzed data from the National Social Life, Health, and Aging Project, a national area probability sample of older communitydwelling adults born between 1920 and 1947. We used cross-sectional data from home-based study visits conducted in 2005e2006 to examine interpersonal violence exposures (any lifetime sexual assault, past-year emotional and physical abuse), and past-year genitourinary symptoms (urinary incontinence, other urinary problems, and vaginal pain/lubrication problems with sexual intercourse) among women participants. Multivariable logistic regression models were used to relate interpersonal violence and genitourinary symptoms, adjusting for age, race/ethnicity, body mass index, education, marital status, parity, hormone therapy, depressive and anxiety symptoms, and self-reported health. In exploratory models, we further adjusted for vaginal maturation, a tissue-specific marker of aging-related urogenital atrophy obtained from vaginal self-swabs. RESULTS: In this national sample of 1551 older women (mean age 69 AE 2 years), 9% reported sexual assault, 23% reported emotional
abuse, and <1% reported physical abuse. Urinary incontinence and other urinary problems were reported by 42% and 17%, respectively, and 42% of sexually active women (n ¼ 527) reported vaginal symptoms with intercourse. In multivariable regression analyses adjusted for age, race/ethnicity, education, marital status, parity, hormone therapy, anxiety, depressive symptoms, and self-reported health, women with any lifetime history of sexual assault had 2.5 times the odds (95% confidence interval, 1.0e6.3) of vaginal symptoms, while women who reported past-year emotional abuse had higher odds of urinary incontinence (odds ratio, 1.7, 95% confidence interval, 1.2e2.4) and other urinary problems (odds ratio, 1.8, 95% confidence interval, 1.2e2.8). Among women who provided vaginal self-swabs (n ¼ 869), adjustment for vaginal maturationeattenuated associations with other urinary problems (odds ratio, 1.6, 95% confidence interval, .9e2.6) and vaginal symptoms (odds ratio, 2.2, 95% confidence interval, 0. 8-5.8) . CONCLUSION: Sexual assault and emotional abuse may play a role in the development or experience of aging-related genitourinary dysfunction in older women. Clinicians caring for older women should recognize the prevalence and importance of traumatic exposures in health related to menopause and aging.
A n estimated 1 in 4 women will experience physical, emotional, or sexual abuse in their lifetimes. These interpersonal trauma exposures are related to increased risk for mental health and medical comorbidities. Research and clinical attention has historically focused on younger women, and less is known about the prevalence of interpersonal trauma in older women or the potential impact of these experiences on aging-related health. 1, 2 However, a growing body of evidence indicates that older women not only remain at risk for these exposures but that the effect of interpersonal trauma may be even more pronounced on their physical health outcomes. 3, 4 Common physical health concerns among older women include chronic and progressive genitourinary symptoms affecting daily functioning and interpersonal relationships. 5 The prevalence of these symptoms, including urinary incontinence, other urinary complaints, and vaginal symptoms related to sexual function, increases with aging. Although risk is primarily attributed to aging-related biological changes, medical comorbidities, and vulvovaginal atrophy secondary to estrogen loss, significant variation in the development and presentation of these symptoms remains unexplained.
Among younger women, increased risk for different but related genitourinary symptoms are associated with interpersonal trauma 6, 7 and other psychosocial risk factors. 8 The relationship between these exposures and symptoms has not been examined among older women, for whom interpersonal trauma is an underrecognized risk factor that may have an impact on a broad range of aging-related health concerns and shape genitourinary aging.
In this study, we examined associations between interpersonal trauma and genitourinary dysfunction in a nationally representative sample of older women. We hypothesized that interpersonal trauma would be associated with increased risk for urinary and vaginal symptoms, independent of other known demographic, psychosocial, and clinical risk factors.
Materials and Methods

Study population
We used data from the first wave of the National Social Life, Health, and Aging 
Interpersonal trauma exposures
Interpersonal trauma exposures were assessed by trained interviewers using structured questionnaire items similar to those used in screening protocols 11 and other observational studies.
3 Any lifetime sexual assault was assessed using the question, "Thinking about your entire life so far, has anyone ever made you have sex by using force or threatening to harm you or someone close to you?" Past-year physical abuse was assessed using the question, "Is there anyone who hits, kicks, slaps, pushes or throws things at you?" Past-year emotional abuse was categorized by a positive response to questions, "Is there anyone who is too controlling over your daily decisions and life?" and/or "Is there anyone who insults you or puts you down?" Social relationships with perpetrators were not specified in these questionnaires and could include any person that the respondent had interacted with in the previous year. All items were dichotomized to indicate the presence or absence of the exposure.
Genitourinary outcomes
Urinary symptoms
The presence and frequency of urinary symptoms were assessed using structured-item questions previously used in epidemiological studies of older women. 12, 13 Women were asked, "In the past 12 months, have you had difficulty controlling your bladder, including leaking small amounts of urine, leaking when you cough or sneeze, or not being able to make it to the bathroom on time?" to assess urinary incontinence and "In the past 12 months, have you had other problems with urinating, such as incomplete emptying, a weak urinary stream, straining to begin urination, or difficulty in postponing urination?" to assess other urinary problems. Those who reported symptoms in the past 12 months were asked to categorize the frequency of their symptoms as every day or a few times a week, month, or year. Urinary symptoms that occurred at least a few times a month were considered clinically significant, consistent with thresholds in previous studies of similar populations.
14e16
Vaginal symptoms affecting sexual activity All women who reported partnered, voluntary sexual activity within the past year were asked whether there was a period of several months or more that they experienced: (1) pain during intercourse and (2) vaginal lubrication difficulty during intercourse. Women were considered to have clinically significant vaginal symptoms if they endorsed pain and/or lubrication difficulty.
Vaginal maturation
Vaginal epithelial cytology samples from 1028 participants (66%) were collected from vaginal self-swab specimens. Details about the collection protocol 17 and the evaluation of samples 18 have been described elsewhere, and the reliability of self-swab sampling has been previously validated. 19 Following standard protocols, samples were used to assess the proportion of parabasal, intermediate, or superficial vaginal epithelial cells.
Consistent with other observational and interventional studies of urogenital aging, 20e22 findings were then used to calculate the vaginal maturation value, a standardized tissue-based marker of vaginal atrophy. 18 A lower maturation value may signify genitourinary syndrome of menopause, a common chronic and progressive condition characterized by vulvovaginal, urinary, and/or sexual symptoms related to estrogen loss and vulvovaginal atrophy. 5 
Covariates
Sociodemographic and health-related covariates were self-reported. Age (continuous) was calculated from interview date and date of birth. Race/ ethnicity, education, self-reported health (excellent, very good, good, fair, poor), menopausal hormone therapy use, marital status (married/living with a partner vs all other responses), and parity (0, 1, 2 or more live births) were obtained with interviewer-administered questions. Depressive symptoms were assessed with an interviewer-administered Center for Epidemiologic Studies Depression Scale AJOG at a Glance Why was this study conducted?
To examine relationships between interpersonal trauma exposures and the genitourinary health of older women.
Key findings
Any lifetime sexual assault and past-year emotional abuse were common in this large, national sample of older women.
Emotional abuse was associated with urinary symptoms, while sexual assault was associated with vaginal symptoms related to sexual dysfunction.
Associations were independent of demographic and clinical risk factors and only mildly attenuated in exploratory analyses including tissue-specific markers of vaginal atrophy.
What does this add to what is known?
This research adds to the limited literature examining the prevalence and health-related impact of trauma in older adults, providing new evidence to suggest that clinicians caring for older women should expand use of traumainformed care approaches for symptoms related to menopause and aging.
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(range, 0e60) 23 and anxiety symptoms with the Generalized Anxiety Disorder-7 Item scale (range, 0e21), 24 analyzed as continuous scores.
Statistical analyses
Characteristics of the sample were examined using weighted descriptive statistics to account for differential probabilities of selection and response rates. 10 Differences in the following 3 main outcomes were examined with logistic regression models in Mplus 8.0 (Muthén & Muthén, Los Angeles, CA) 25 : (1) urinary incontinence, (2) other urinary problems, and (3) vaginal pain/ lubrication difficulty. Data for urinary symptoms were available in the full sample, while vaginal symptoms were assessed only in women who reported past-year partnered sexual activity.
We used the full information maximum likelihood method, 26, 27 which has been shown to produce greater accuracy in model estimations by adjusting for the uncertainty caused by missing data. 28, 29 Primary analyses were performed using unadjusted models followed by fully adjusted multivariable models. All adjusted models controlled for age, race/ ethnicity, education, body mass index, marital status, parity, hormone therapy, depressive symptoms, anxiety symptoms, and self-reported health.
In exploratory analyses, fully adjusted multivariable models were repeated in a subsample restricted to women who had provided vaginal self-swab specimens, with vaginal maturation included as an additional covariate.
Sampling weights were used to ensure correct calculation of the point estimates. As recommended by National Social Life, Health, and Aging Project, we used weight accounting for nonresponse by age and race. 30 Stratification and clustering statements were used to calculate standard errors along with the corresponding tests of statistical significance.
Results
Characteristics of the sample
The primary analytic sample included 1551 women (mean age 68.5 years, SD, 0.23) who provided self-report data on interpersonal trauma and genitourinary symptoms. Participants were primarily non-Latina white (80.5%), married or living with a partner (57.8%), and multiparous (85.3%). Greater then 69% reported their health as good or better, and clinically significant depressive symptoms were reported by only 6% of participants.
Interpersonal trauma exposures
Any lifetime sexual assault was reported by 9.0% of participants, while 22.5% reported past-year emotional abuse (Table 1) . Past-year physical abuse was reported by 5 women (<1%) and not included in subsequent analyses because of insufficient power. Greater than 20% of the women in the sample did not provide information about sexual assault. Analyses of key variable differences between groups suggest that nonresponse to this item was more common among African-American and nonpartnered women. The prevalence of any lifetime sexual assault and past-year emotional abuse declined with age ( Figure) .
Genitourinary symptoms
In the full sample, 41.9% reported urinary incontinence, and 16.6% reported other urinary problems. Among participants who reported partnered sexual activity (n ¼ 527), 42.1% reported pain with intercourse or lubrication difficulty affecting sexual function (Table 1 ). All genitourinary symptoms were more common with increased age.
Vaginal maturation
Vaginal self-swab specimens were provided by 1028 participants, with 869 specimens determined adequate for further analysis. As previously reported, participants who did not provide vaginal swab specimens were older, less likely to have graduated from high school, and less likely to report hormone therapy use or frequent sexual activity in the previous year. 18 Participants who did not provide specimens were also more likely to report lifetime sexual violence exposure, but there were no differences in past-year emotional abuse. Genitourinary symptom reporting was similar in both groups. 18 The mean vaginal maturation value was 46.6 (SD, .8) (Table 1) ; 43% had a maturation value less than 50, a commonly used threshold for distinguishing clinically significant vaginal atrophy.
Interpersonal trauma and urinary symptoms
In the full primary analytic sample (n ¼ 1551), any lifetime sexual assault was not associated with urinary symptoms in minimally or fully adjusted models. In contrast, past-year emotional abuse was associated with both urinary incontinence (odds ratio [OR], 1.7, 95% confidence interval [CI], 1.2e2.4) and other urinary problems (OR, 1.8, 95% CI, 1.2e2.8) ( Table 2) .
In sensitivity analyses, a similar but attenuated pattern of results was seen in the subsample limited to women who provided vaginal swab specimens (n ¼ 869), both with and without additional adjustment for vaginal maturation. Past-year emotional abuse remained significantly associated with urinary incontinence (OR, 1.5, 95% CI, 1.0e2.4) but not other urinary problems (OR, 1.6, 95% CI, .9e2.6) ( Table 3) .
Interpersonal trauma and vaginal symptoms
Among sexually active women (n ¼ 527), any lifetime sexual assault was associated with vaginal pain with intercourse/lubrication difficulty in fully adjusted models (OR, 2.5, 95% CI, 1.0e6.3). Past-year emotional abuse was not significantly associated with vaginal symptoms (Table 2) .
In exploratory analyses, a similar pattern of results was seen among women who provided vaginal swab specimens and reported sexual activity in the previous year (n ¼ 306), both with and without additional adjustment for vaginal maturation. The association between any lifetime sexual assault and vaginal symptoms was similar but no longer significant (OR, 2.0, 95% CI, .7e5.9); no association was seen between past-year emotional abuse and vaginal symptoms (Table 3) . Vaginal maturation was not related to vaginal symptoms (data not shown).
Comment
We examined associations between interpersonal trauma and genitourinary symptoms in a nationally representative sample of older, community-dwelling women. While few women reported physical abuse in the past year, at least 1 in 5 women reported past-year emotional abuse, and almost 1 in 10 reported any lifetime history of sexual assault. Accounting for known risk factors, any lifetime history of sexual assault was associated with more than a 2-fold increased odds of vaginal symptoms affecting sexual function, while past-year emotional abuse was associated with a greater than 70% increased odds of urinary incontinence and other urinary symptoms.
This study adds to a growing body of evidence demonstrating that older women remain at risk for interpersonal trauma, affecting mortality and declining physical functioning. 3 A recent review of the existing literature suggests that the risk for emotional abuse remains ajog.org GYNECOLOGY 
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stable across the life span, while recent physical abuse may be less common among older women. 4 Our research is consistent with these findings, with nearly a quarter of older women reporting recent emotionally abusive experiences, whereas physical abuse was rarely reported. Despite the prevalence of emotional abuse among older women in this and other studies, emotional abuse tends to receive less attention in clinical settings and research endeavors than physical and sexual abuse. However, our findings suggest that this common and often underrecognized exposure has independent effects on genitourinary symptoms that may have a negative impact on the quality of life and daily functioning.
These findings advance our knowledge of the health-related impact of trauma among older women, identifying novel associations between trauma and common genitourinary symptoms. The specific links we observed between emotional abuse and urinary symptoms, as well as between sexual assault and vaginal symptoms related to sexual function, are consistent with some past research focused on reproductive-aged women. Increased risk for vaginal symptoms and associated sexual dysfunction has been observed among reproductive-aged women who report a history of childhood and/or adulthood sexual assault. Similarly, studies of women in younger age groups have shown an association between emotional intimate partner violence and self-reported urinary incontinence and general genitourinary symptoms. 34, 35 However, past studies have also demonstrated a relationship between sexual assault and lower urinary tract symptoms in reproductive-aged women, 6,34,36e38 which was not seen in our study. Differences between findings in the current study and the previous literature may be due to the different etiology and expression of genitourinary symptoms in older women and/or differences in the timing of sexual assault experiences occurring in older vs younger women. Urinary symptoms are more common among older women, with increased risk related in part to the cumulative effects of childbirth, chronic medical conditions such as diabetes and cardiovascular disease, declining physical function, and atrophic changes related to estrogen loss.
Given these risk factors related to menopause and aging, interpersonal trauma may not play as unique role in the pathophysiology of these symptoms in older women as they do in younger women. Additionally, the relationship between sexual assault and genitourinary outcomes may change over time. Sexual assault was assessed only as an exposure that had occurred at any point in a participant's lifetime, and it was not possible to account for time elapsed since this experience.
The observed relationships between trauma and genitourinary symptoms may be due to behavioral and/or biological pathways, which cannot be fully determined from this assessment. However, our findings indicate that the effects of interpersonal trauma on genitourinary dysfunction appear to be independent of sociodemographic differences as well as differences in general selfreported health and mood symptoms. Furthermore, our findings do not indicate that associations between interpersonal trauma exposures and genitourinary symptoms are primarily mediated by tissue-specific markers of urogenital atrophy.
After adjustment for vaginal maturation, a marker of vaginal cellular atrophy related to estrogen loss, we still observed a strong relationship between emotional abuse and urinary incontinence and a nonsignificant but related pattern between emotional abuse and other urinary problems, suggesting that the relationship between trauma and genitourinary dysfunction is largely or entirely mediated by other mechanisms.
Although the relationship between sexual assault and vaginal symptoms was attenuated to nonsignificance in equivalent models, the pattern of results remained the same. The loss of statistical significance may have been due to reduced power and selection bias in this constrained subsample, which was limited to a fraction of the larger sample who both remained sexually active and provided cytology specimens. Women who reported any lifetime sexual violence were also less likely to provide specimens, which may have contributed to underestimated risk in this subsample. These findings do not negate a role of vaginal maturation in genitourinary dysfunction. However, this exploratory analysis suggests that for many women, the subjective experience of genitourinary symptoms is related to psychosocial factors and not dependent on tissue-specific evidence of atrophy.
These findings should be interpreted in light of several limitations. Information about vaginal symptoms was assessed only among women who reported partnered sexual activity in the previous year, precluding examination of these relationships among women who are no longer sexually active. Women who remain sexually active well into their 70s, 80s, and 90s may be a unique population with limited generalizability because partnered sexual activity reflects a level of health as well as availability of partners.
The urinary symptom measures in this study have not undergone psychometric validation against voiding diaries, although they have previously been used to demonstrate associations with other health-related outcomes in older women. 12, 13 Only 66% of participants provided vaginal self-swabs, limiting our ability to interpret exploratory analyses that included vaginal maturation in this subsample. Differences in vaginal maturation may be expected in those who did not provide self-swabs, who tended to be older, less likely to use hormone therapy, and less likely to be sexually active.
Information about the use of lubricants and/or vaginal estrogen therapy, which may affect vaginal symptom presentation and vaginal cytology, was not available. The duration of interpersonal trauma exposures, as well as the relationship of the perpetrator(s) to the participants, cannot be determined in these data.
Emotional and physical abuse assessment was limited to past-year exposures, while no specificity of timing was available for history of sexual assault. The items used to define emotional abuse are dependent on subjective interpretations of interpersonal experiences, which may not accurately reflect abusive behaviors. Some women chose not to respond to these questions, particularly those related to sexual assault; although we used statistical approaches to account for missing data, this may reflect the sensitive nature of these disclosures, especially because they were assessed in home-based interviews in which partners, family members, and potential perpetrators may have been present.
This study also has a number of strengths, including a large, nationally representative sample of communitydwelling older women, a population that is understudied in relation to trauma as well as sexual health. We accounted for a wide array of demographic, psychosocial, and clinical factors, thus minimizing the likelihood that observed associations were caused by confounding. The study also includes the characterization of multiple aspects of common and disruptive aging-related genitourinary symptoms, assessed with both self-report measures and tissuespecific markers of vulvovaginal atrophy.
Conclusion
Our findings from a national cohort of older women indicate that sexual assault and emotional abuse may play a role in the development and experience of agingrelated genitourinary complaints in older women, independent of demographic or clinical factors. Although these exposures are not typically considered in the clinical care of older women, our research suggests that they are both prevalent and important in shaping the experience of genitourinary aging for older women. These findings highlight the importance of additional research to clarify the role of different types of interpersonal trauma exposures in women's health across the life span. They also call attention to the need for greater recognition of the prevalence and importance of traumatic exposures by clinicians caring for older women and the expanded use of both routine screening for traumatic exposures and trauma-informed care approaches for symptoms related to menopause and aging. n
Acknowledgment
Dr Gibson was responsible for the initial study concept and design, interpretation of data, and manuscript preparation and revision. Dr Lisha designed and conducted all data analyses, guided interpretation of data, and contributed to critical revision of the manuscript. Dr Walter contributed to the interpretation of data and critical revision of the manuscript. Dr Huang guided the study concept and design and contributed to the interpretation of data and critical revision of the manuscript. All authors provided final approval of the submitted version of this manuscript.
